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THE STRUCTURE OF THE FORT DODGE BEDS *
JAMES H. LEES
Much has been written regarding the geologic position and the
stratigraphic relations of the gypsum and associated strata which
are present near Fort Dodge and many are the speculations which
have been put forward to account for the peculiar conditions ob
taining. Observers early discovered that the gypsum was not in
Fig. 1. Map of the Fort Dodge region showing the locations of the three series
of sections in Plate II.
1. Old pit of Fort Dodge Clay Works. 2. Exposure in Hawkeye Highway. 3. Pit
of Fort Dodge Brick and Tile Co. 4. Pit of Hawkeye Clay Works. 5. Exposure
in Soldier creek valley. 6. Well in sec. 12, Cooper township. 7. Well at County
Farm. 8. Mine of Plymouth Gypsum Co. 9. Pit of Bradshaw Clay Co. 10. Pros
pect holes in Sec. 27, Cooper township. 11. Well in Sec. 24, Cooper township.
12. Exposure at end of ridge between Des Moines and Soldier valleys. 13. Pit of
Vincent Clay Products Co. 14. Pit of Johnson Brothers Clay Co. 15. Pit of Ply
mouth Clay Co.
* Published by permission of the Director of the Iowa Geological Survey.
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conformable relationship with the underlying beds and later in
vestigators, in order to account for this situation, have enlisted
various agents, even faulting in a region so little subject to dias-
trophism as is Iowa, having been called upon to explain such
unique phenomena as may be found in the gypsum area.
The Iowa Geological Survey has always interested itself in the
problems presented by the Fort Dodge beds, as the gypsum and
its associated strata are called, and at three times has carried on,,
studies in the region with the hope of reaching a solution of these
problems. The writer is one of those who has studied this ex
tremely interesting region, in connection with the preparation of
a monographic report by Dr. F. A. Wilder, who was formerly
connected with the Survey. The results of our field work are
embodied in certain chapters of this monograph, and our con
clusions may be summarized here.
The gypsum itself is almost everywhere the lowest bed of the
Fort Dodge stage. In a few places a conglomerate, which evi
dently is related to the gypsum rather than to the beds beneath,
has been found beneath the gypsum, and in some localities a thin
layer of clay, perhaps residual from decay of the basal layers
of gypsum, intervenes between the gypsum and the underlying
shales. The basal conglomerate was described in volume XXV
of these Proceedings. Overlying the gypsum there is, in most
places where the beds are exposed, a stratum of red or pink sandy
Fig. 2. Airplane view of Des Moines valley at Fort Dodge. Soldier Valley is in
the upper right hand part and is crossed by the viaduct. Lizard Valley is in the
upper left hand corner. — Courtesy Fort Dodge Chamber of Commerce.
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shale, with an interbedded sandstone, which is not a constant
feature, however. The gypsum ranges in thickness up to a maxi
mum of thirty feet and the overlying shales and sandstone reach
a thickness of fifty feet. The conglomerate is not over two
feet thick.
The remarkable feature about the Fort Dodge beds, however,
is their relationship to the beds which immediately underlie them.
As has been stated they are not conformable with these under
lying strata. The evidence seems to show convincingly that the
Fort Dodge beds were deposited in a basin of erosion cut in the
strata of Des Moines and Mississippian age, which form the bed
rock of this general region. In most places the gypsum lies on
shales of the Des Moines series and is well above the level of
Des Moines river, which may be taken as a convenient datum.
The sections given in Plates I and II will show this to be the case
at the exposures, and a few well records will show similar condi
tions elsewhere. Thus, at the County Farm the elevation is 1140
feet and the base of the gypsum is a hundred feet lower, overlying
Des Moines series shales. The elevation of water in the river at
Fort Dodge is about 980 feet above sea level. A mile east of
Fort Dodge the elevation is about 1115 feet and the gypsum lies
seventy to seventy-seven feet lower or about 1030 to 1040 feet.
In the southern part of section 12, Cooper township, about four
miles northeast of Fort Dodge, the surface elevation is 1120 feet
and gypsum is present at a depth of eighty feet or 1040 feet above
sea level. In all cases where the gypsum has been penetrated
Coal Measure shales have been found just beneath it.
On the other hand, in some places the erosion of the aforesaid
basin proceeded far enough to cut through the beds of Des
Moines age and to reach the underlying limestones, marls and
sandy beds of Mississippian age — the Ste. Genevieve and St.
Louis strata. The surface of the Mississippian rocks on which the
Des Moines beds were laid was very irregular and this fact ac
counts for some of the stratigraphic peculiarities which are to
be seen in the gypsum area. Des Moines river flows across the
region in a southeasterly direction and in the northern part has
exposed the Mississippian strata. Elsewhere the Des Moines
beds probably underlie the river deposits, except at a few points
where the Mississippian beds extend up far enough to be un
covered. Soldier creek flows Southwest and joins the river from
the east in the northern part of Fort Dodge. In the lower reaches
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of its valley exposures of Fort Dodge beds, Des Moines shales
and St. Louis and Ste. Genevieve beds alternate along the walls.
It is in this valley that the gypsum may be seen at its lowest known
levels. While it is found nowhere in actual contact with the
Mississippian beds it lies so low in several places and its relations
to the Mississippian limestones are such as to make it very probable
that there is little if any vertical interval at these low points be
tween gypsum and limestone. The sections in Plate I will show
this situation quite clearly. Lizard creek empties into Des Moines
river from the west about a third of a mile above the mouth of
Soldier creek. Limestones, sandstones and marls of Missis
sippian age rise thirty to sixty feet above the water at various
places along the banks of the creek and in several localities are
seen to be overlain by Coal Measures shales. Above these again,
at an old clay pit on the north side of the valley, gypsum may be
seen in large blocks beneath the glacial drift.
Now this region about the junction of these two creeks with
the main stream is a critical area in connection with the structure
of the Fort Dodge beds and the fact that the Mississippian strata
rise above water level at so many points and are known to be just
under the valley filling at several others is perhaps the most sig
nificant fact of the local stratigraphy. It shows that erosion of
the Mississippian surface had proceeded so far in pre-Pennsyl-
vanian time that irregularities of contour amounting to seventy-
five feet and perhaps as much as a hundred feet had been devel
oped but no faulting of the strata occurred, during either this or
subsequent periods of time.
As has been stated already the Fort Dodge beds lie in a broad
shallow basin eroded in the underlying strata. But into this basin
there seems to have been cut a fairly deep and steep-walled valley
which probably extended from northeast to southwest. After this
valley and the larger depression were filled with gypsum and the
overlying sandy shale and sandstone the whole region was planed
down by erosion in the long post-Permian-pre-Pleistocene inter
val, with possibly an incursion of marine conditions during Upper
Cretaceous time. During the development of the present drainage
system Soldier creek has cut its valley irregularly across the old
gypsum- and shale-filled basin in such a way as to expose the
filling, at some points high up in its walls and underlain by Des
Moines beds, at other points low 'down, in the deep valley, and
presumably lying on Mississippian beds. This accounts for the
4
Proceedings of the Iowa Academy of Science, Vol. 29 [1922], No. 1, Art. 18
https://scholarworks.uni.edu/pias/vol29/iss1/18
5
Lees: The Structure of the Fort Dodge Beds
Published by UNI ScholarWorks, 1922
118 IOWA ACADEMY OF SCIENCE VOL. XXIX, 1922
wide range in altitudes at which the gypsum is found in Soldier
valley. At no other place is there known such a variation, but
actual examination in the field will convince anyone that there
is no possibility of the existence of faults here. There can not
be one along the ridge between Soldier and Des Moines valleys,
for gypsum is present at similar elevations on both flanks of the
ridge, namely at 1053 feet in the pit of the Fort Dodge Brick and
Tile Company on the Des Moines valley wall, and at 1046 feet
in the pit of the Hawkeye Clay Works on the Soldier creek side.
There can not be a fault across the ridge, for then there would
be bodies of gypsum at both high and low levels on both sides
of the fault, no matter where it was located. And underneath,
everywhere, unaffected by any faults, except those of the observ
ers, are the St. Louis limestones.
On the west side of the river the Fort Dodge beds have been
exposed at three places— on the Hawkeye Highway leading west
from the city, at the pit of the Fort Dodge Clay Works on the
north bank of Lizard creek and at the south pit across the creek.
At the two former places the gypsum is high in the walls but
at the southern locality the contact with the Des Moines beds is
somewhat lower — it is nearer the deep valley which was cut into
the old Permian basin. Here again the evidence is in favor of
normal erosive activity and against any theory of faulting to
account for the existent conditions. There is no place for faults
north of the Lizard and neither is there occasion for them on the
south side when general conditions are taken into account.
South of Fort Dodge there is a general though irregular rise
of the gypsum" plate toward its margin. The irregularity of the
floor in this region is shown by the following elevations of the
gypsum : Vincent clay pit, 1022 feet ; about half a mile up Gypsum
Hollow, 1040 feet; about a quarter of a mile farther up the Hol
low, 1050 feet ; at the American gypsum mill 1045 feet. On the
opposite side of the river the gypsum is 1058 feet above sea level
where it overlies the conglomerate in the ravine opposite Shady
Oak and 1055 feet at Johnson Brothers' clay pit. The Mississip-
pian strata also show themselves in this locality, namely in the
river bed and banks opposite Johnson Brothers' plant, about a mile
below Shady Oak.
It would seem then that a simple examination of the phenome
na of the gypsum region should convince the fairminded observer
that there has been no remarkable upheaval or convulsion of na-
6


















Lees: The Structure of the Fort Dodge Beds
Published by UNI ScholarWorks, 1922
120 IOWA ACADEMY OF SCIENCE VOL. XXIX, 1922
ture here but simply the universal, continuous, orderly progression
of erosion and deposition which during the long ages of the past
prepared a suitable depository and filled it with gypsum, which
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